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ABSTRACT

The ALSA (Amphibious Logistics Support Ashore)
computer program simulates the construction and cargo
delivery functions required to support the logistical
component of a Marine Corps amphibious assault at the
Marine Amphibious Force (MAF) level. Input consists
of either available or baseline quantities of each
type of construction equipment and cargo handling
equipment along with the respective operational
characteristics, as well as construction requirements,
and a schedule of cargo delivered to the beach.

Model output consists of equipment requirements
and utilization, the completion times for all construc-
tion projects, and a compilation of all cargo delivered
as a function of time. The model output is designed
to assist in the assessment of logistics requirements
for amphibious assault operations.
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EXECUTIVE SUMMARY

Statement of the Problem

Within the Amphibious Logistics Support Ashore (ALSA) Program, a

mechanism is required with which to evaluate the procedures and equipment

used to support the logistical component of a Marine Corps amphibious

assault. This method should be relatively inexpensive and capable of

readily accepting changes.

Technical Approach

A computer simulation program, designated ALSA, was developed

which considers the following operations:

- Arrival of the shore party

- Delivery ashore of construction equipment

- Construction of the Beach Support Area (BSA), Main
Supply Routes (MSR), Logistics Support Area (LSA),
Ammunition Supply Points (ASP), and Amphibious
Assault Fuel System (AAFS)

- Unloading cargo from lighterage at the beach

- Loading cargo onto trucks at the beach

- Delivering cargo to its appropriate storage area

- Unloading and unstuffing cargo at the appropriate

storage area

- Return to the beach of empty trucks and empty containers

The program was written in GPSSl* (General Purpose Simulation

System), a simulation programming language used to build computer models

for discrete event simulations (for reproducing the dynamic behavior

of systems in which changes of state occur at discrete points in time).

The simulation output consists of completion times for all construc-

tion projects involved in the amphibious assault, and a compilation of

cargo delivered by type, as a function of time.

ALSA was designed for use primarily in the analysis of Marine

Amphibious Force (MAF) size operations.

*A complete listing of references is given on page 137.
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1.0 INTRODUCTION

The REACT 2 computer simulation model at DTNSRDC has been used tc

examine the transportation of the Assault Follow-On Echelon porLion of a

Marine Corps landing force from embarkation ports to the Amphibious

Operations Area (AOA). The Assault Follow-On Echelon (AFOE) was loaded

at a port in CONUS, transported over an ocean route, and unloaded at the

AOA. The force was delivered ashore by means of landing craft.

Since the logical extension of this previous work was the examina-

tion of the logistical operations ashore, and since at the same time the

Civil Engineering Laboratory (CEL) in Port Hueneme, California, was ex-

amining hardware to be used in the shoreside operations, it was decided

that an investigation of the logistics operations ashore would be

beneficial.

A computer simulation model was determined to be the most appro-

priate tool for studying the logistics associated with an amphibious

assault operation. This model may be used to examine the performance of

the supporting logistical system and to determine the differing effec-

tiveness of the system upon changing either operational procedures oi

the numbers and types of equipment available. Such a tool will b. ar

extremely valuable aid in future planning.

The ALSA computer simulation has been writt-n tc fulfill this re-

quirement. It is written in the GPSS simulation language and is currently

in use at the David W. Taylor Naval Ship Research and Development Center

(DTNSRDC). This report describes the ALSA program and the details and

procedures required for its use.

3



2.0 ALSA DESCRIPTION

2.1 SYSTEM DEFINITION

The Amphibious Logistics Support Ashore (ALSA) System provides

the capability to store and handle the petroleum, oil and lubricants -

(POL), ammunition, and general cargo required in support of a Marine

Amphibious Force (MAF) during both the amphibious assault phase and

the subsequent operations ashore.

The Beach Support Area (BSA) is used for the storage of supplies

during the initial phase of the operation. Roads (the Main Supply

Routes) are subsequently constructed leading from the beach to the Rear

Support Area, which consists of the Amphibious Assault Fuel System

(AAFS), the Logistics Support Area (LSA), and the Ammunition Supply

Points (ASP). When completed, these three areas take over the storage

functions which were previously handled by the BSA.

The AAFS is used for the storage of bulk POL. The LSA provides

storage for all palletized and containerized cargo other than ammunition.

The ASP is used for the storage of all ammunition.

2.2 SCENARIO

The scenario selected for the ALSA simulation model opens with

the amphibious landing of a MAF on an undeveloped beach. The shore party

arrives with the necessary construction equipment and maps out the beach.

The construction required for the logistical component of the operation

begins with the BSA. After the BSA is finished, the construction of the

Rear Support Area and of the connecting roadways is started. At this

time lighters begin arriving with the cargo required ashore, where

it is unloaded from the lighters, transported to the'appropriate storage

area (BSA, AAFS, LSA, or ASP), and stored.

Detailed descriptions of the construction and cargo delivery

scenarios are found in Sections 4.0 and 5.0, respectively.

2.3 EQUIPMENT

Two categories of equipment are required by the ALSA system:

the construction equipment, and the cargo handling equipment.

4



2.3.1 Construction Equipment

The construction equipment is delivered ashore by lighters during

the first stages of the landing operation. The construction equipment

consists of the following items:

- Scrapers

- Scoop Loaders

- Dump trucks

- Rollers

- Graders

- Surfacers

- Bulldozers

- Backhoes

2.3.2 Cargo Handling Equipment

The cargo handling equipment is required for handling the supplies

needed to support the operation. The supplies are delivered ashore by

lighterage after enough construction has been completed to make suffi-

cient storage areas available. The cargo handling equipment is listed in

Table 1.
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TABLE 1 - CARGO HANDLING EQUIPMENT

No. Description

1 Cranes at AAFS

2 Towing equipment

3 Beach forklift for general cargo

4 Beach forklift for POL

5 Beach forklift for ammo

6 BSA forklift for general cargo

7 BSA forklift for POL

8 BSA forklift for ammo

9 Flatbed trucks

10 LSA forklift for general cargo

11 LSA forklift for POL

12 ASP 1 forklift for ammo

13 Beach container lift

14 BSA container lift

15 BSA unstuffing equipment

16 LSA container lift

17 LSA unstuffing equipment

18 ASP container lift

19 ASP unstuffing equipment

20 Cranes at beach

21 Cranes at BSA

22 Cranes at LSA

23 ASP 2 forklift for ammo

24 ASP 3 forklift for ammo

25 ASP 4 forklift for ammo

26 Flatbed trucks for breakbulk cargo

27 Flatbed trucks for containerized
cargo

6



3.0 SUBSYSTEM DESCRIPTIONS

The ALSA computer simulation model considers the following three

functional subsystems:

Transportation

Engineering

Supply

These subsystems comprise the logistical support component of the amphib-

ious operation.

3.1 TRANSPORTATION

The function of the transportation subsystem is the delivery of

material required ashore. This material falls into three general classes:

Construction equipment

Cargo handling equipment

Initial supply and resupply

The construction equipment and the cargo handling equipment have been

discussed in Section 2.3.

The delivery of supplies begins after sufficient onshore construc-

tion has been completed to allow for its receipt and after sufficient

cargo handling equipment has been delivered ashore to handle the incoming

materiel. The supplies are delivered to the shore by lighters. The

supplies consist of twelve distinct types, as listed in Table 2.

3.2 ENGINEERING

The function of the engineering subsystem is the construction of

all roads and storage areas required ashore.

3.2.1 Beach Support Area

The Beach Support Area (BSA), consisting of beach dumps for the

storage of materiel, is the first construction project undertaken.

Supplies required for support of the Assault Echelon (AE), the initial

landing force, are delivered to the BSA as soon as feasible.

7



TABLE 2 - GENERAL SUPPLY

Type No. Description

1 Breakbulk, general cargo

2 Breakbulk, petroleum, oil,
and lubricants (POL)

3 Breakbulk, ammunition (ammo)

4 Containerized general cargo,
to be unstuffed

5 Containerized ammunition, to
be unstuffed

6 Containerized drum POL, to
be unstuffed

7 Containerized general cargo, not

to be unstuffed

8 Containerized ammunition, not
to be unstuffed

9 Containerized drum POL, not to
be unstuffed

10 Square, self powered outsized cargo,
on wheels

11 Square, non-powered outsized cargo,
on wheels

13 Outsized cargo

8



3.2.2 Main Supply Routes
The Main Supply Routes (MSR) are the roads leading from the beach

to the inland storage areas.

3.2.3 Amphibious Assault Fuel System

The Amphibious Assault Fuel System (AAFS) consists of four inland

storage areas designed for large quantities of bulk POL. Within each

such area, the POL is stored in large containers, each one surrounded by

a berm and separated from the other containers. Bulk POL is not deliv-

ered ashore until the AAFS is capable of receiving it. There is no

provision for preliminary storage of bulk POL at the BSA. The ALSA

simulation model does not presently have the capability to simulate the

delivery ashore of bulk POL.

3.2.4 Logistics Support Area

The Logistics Support Area (LSA) is generally inland and acts as

the main supply control area. The LSA takes over the supply functioi

from the BSA for general cargo in either palletized or containerized

form, and for breakbulk and containerized POL. After the construction of

the LSA is completed, supplies can be routed to it, and the BSA is

gradually phased out with respect to the storage of general cargo and

non-bulk POL.

3.2.5 Ammunition Supply Points

The Ammunition Supply Points (ASP) are inland areas designed to

take over the ammunition storage function from the BSA. After the

construction of the ASP is completed, supplies may be routed to it, and

the BSA is phased out with respect to the storage of ammunition.

3.3 SUPPLY

The supply function consists of the distribution, storage, and

inventory of all material required for the operation. The supply is

delivered ashore aboard lighterage as soon as the BSA is ready to receive

cargo. The twelve types of supply are listed in Table 2.

9



The delivery ashore of supply is generally broken down into three

categories.

- Assault Echelon Supply

- Assault Follow-On Echelon Supply

- Force Resupply For Mission Duration

The delivery of the Assault Echelon Supply is started as soon as

the BSA is capable of receiving cargo. In general, delivery of the

Assault Echelon Supply will begin one day after the operation starts.

The delivery of the Assault Follow-On Echelon Supply generally

commences about five days into the operation. By this time, the inland

storage areas should be completed, the BSA will be phased out, and cargo

will be moving over the Main Supply Routes to the inland dumps. Specific

delivery times and construction completion times will vary with the

specfic situations examined.

The Force Resupply For Mission Duration generally starts about

fifteen days into the operation. It supplies all materiel required by

the MAF until the termination of the operation.

10



4.0 ENGINEERING OPERATIONS

4.1 INITIAL LANDING

The scenario selected for the ALSA simulation model opens with

the amphibious landing of a Marine Amphibious Force (MAF) on an unde-

veloped beach. The shore party arrives with the necessary construction

equipment, maps out the beach, and starts the construction required for

the logistics component of the operation.

4.2 BEACH SUPPORT AREA

The Beach Support Area (BSA) is the first major logistical support

component to be constructed. The BSA serves until such time as subse-

quent constructon of the LSA and ASP can be completed farther inland.

There are five components within the BSA. These are the BSA Roads, Dump

1 (ammo), Dump 2 (personal effects and construction materiel), Dump 3

(POL), and Dump 4 (general cargo).

Each construction operation has a priority for the use of equip-

ment, with the priorities running from P - I (highest) to P - 33

(lowest).

The BSA roads have the highest priority (P - 1) for use of the

available construction equipment. In descending order, the remaining

priorities are, for Dump 1, P - 2; for Dump 2, P - 3; for Dump 3, P -

4; -or Dump 4, P - 5.

4.2.1 Construction of BSA Roads

The first component for the BSA Roads construction is the clear-

ing operation, performed by the bulldozers. This is followed by the

stripping operation (scrapers), subsurface filling (dump trucks), sub-

surface compacting (rollers), grading (graders), surface filling (dump

trucks), and surface compacting (rollers).

4.2.2 Construction of Dump 1

Dump 1 is first cleared (bulldozers), then material for berms

is deposited (scrapers), and earth is piled (scoop loaders) to shape the

berms.

11. .... . . .



4.2.3 Construction of Dumps 2, 3, and 4

The construction of Dump 2, Dump 3, and Dump 4 consists of one

clearing operation each by bulldozers.

4.3 MAIN SUPPLY ROUTES

The Main Supply Routes (MSR) are the roads within the logistics

complex which are used for transportation of construction equipment

and supplies from the beach to supply areas farther inland. The Main

Supply Routes are constructed in two phases. First temporary roads are

cleared to allow an initial flow of materiel to begin. Later, when the

construction equipment is no longer required for the development of

inland dump areas, the permanent roads are completed. Priorities for the

construction of the various MSR components are, for Temporary MSR

1, P - 6; Temporary MSR 2, P = 7; Temporary MSR 3, P - 8; Temporary MSR

4, P - 9; Permanent MSR 1, P - 30; Permanent MSR 2, P - 31; Permanent MSR

3, P - 32; Permanent MSR 4, P - 33.

4.3.1 Construction of Temporary Main Supply Routes

The construction of each of the four components of the Temporary

Main Supply Routes is similar. For each of the four components, the

first operation is clearing (bulldozers), followed by compacting

(rollers) and grading (graders).

4.3.2 Construction of Permanent Main Supply Routes

For Permanent Main Supply Routes 1 and 2, the first operation is

stripping (scrapers), followed by compacting (rollers), grading (graders),

and surfacing (surfacers). For Permanent Main Supply Routes 3 and 4, the

sequence of operations is stripping (scrapers), compacting (rollers), and

grading (graders).

4.4 AMPHIBIOUS ASSAULT FUEL SYSTEM

The Amphibious Assault Fuel System (AAFS) is used for the inland

storage of outsized POL tanks. It is made up of four components. The

12



components and their corresponding priorities for the use of construction

equipment are: AAFS 1, P = 10; AAFS 2, P = 11; AAFS 3, P - 12; AAFS 4,

P = 13.

For each component of the AAFS, the sequence of construction

operations is clearing (bulldozers), grading (graders), depositing berm

material (scrapers), piling earth at berms (scoop loaders), and shaping

berms (graders).

4.5 LOGISTICS SUPPORT AREA

The Logistics Support Area (LSA) is used for the inland storage

of general cargo in containerized and palletized form. The LSA consists

of seven components. The components and their corresponding priorities

for the use of construction equipment are: Storage Area 1, P = 14;

Storage Area 2, P = 15; Storage area 3, P = 16; Unstuffing Area (UA),

P - 17; Truck Loading Area (TLA), P = 18; Pallet Staging Area (PSA),

P = 19; Administrative Area (AA), P = 20.

4.5.1 Construction of Container Unstuffing Area and Storage Areas 1, 2,

and 3.

For the Container Unstuffing Area and Storage Areas 1, 2, and 3,

the first operation is clearing (bulldozers), followed by stripping

(scrappers). After stripping, filling (dump trucks) and compacting

(rollers) are started at the same time. After the compacting is fin-

ished, the area is graded (graders). When both the filling and grading

are finished, the surfacing (surfacers) is done.

4.5.2 Construction of Truck Loading Area

The Truck Loading Area is first cleared (bulldozers). Then filling

(dump trucks) and compacting (rollers) are started at the same time.

After the compacting is finished, the area is graded (graders).

4.5.3 Construction of Pallet Staging Area

The construction of the Pallet Staging Area is done by first clear-

ing (bulldozers) and then grading (graders).

13



4.5.4 Construction of Administrative Area

The Administrative Area is first cleared (bulldozers). Then it is

stripped (scrapers), after which filling (dump trucks) and compacting

(rollers) are started at the same time. After the compacting is

finished, the area is graded (graders).

4.6 AMM4UNITION SUPPLY POINTS

The Ammunition Supply Points (ASP) comprise an area used exclu-

sively for the inland storage of ordnance. It is made up of four

components. During ASP construction, the priorities for use of equipment

are: Road Al (for ASP 1), P = 21; Road A2 (for ASP 2), P = 22; Road A3

(for ASP 3), P - 23; Road A4 (for ASP 4), P - 24; Revetment Al (for ASP

1), P = 25; Revetment A2 (for ASP 2), P = 26; Revetment A3 (for ASP 3),

P - 27; Revetment A4 (for ASP 4), P = 28; Perimeter (for all ASP),

P - 29.

4.6.1 Construction of Roads Al, A2, A3, and A4

Roads Al, A2, A3, and A4 are first cleared (bulldozers). Then

compacting (rollers) and stripping (scrapers) are started at the same

time. After the compacting is finished, the grading (graders) is done.

4.6.2 Construction of Revetments Al, A2, A3, and A4

Revetments Al, A2, A3, and A4 are first cleared (bulldozers).

Then, in sequence, material is depostited for the berms (scrapers),

earth is piled at the berms (scoop loaders), and the berms are shaped

(graders).

4.6.3 Construction of Perimeter

The construction of the Perimeter of the ASP is accomplished

by the one operation of clearing (bulldozers).

14



5.0 SUPPLY/TRANSPORTATION OPERATIONS

5.1 TYPES OF CARGO

The program considers twelve distinct types of cargo, as defined

in Table 2.

5.2 CARGO DELIVERY ASHORE

The amount of each type of cargo delivered ashore is defined by

the user of the ALSA simulation model. Cargo is delivered to the beach

by means of lighterage. Each lighter contains only one type of cargo.

On arrival at the shoreline each lighter is unloaded, and the cargo is

routed to the appropriate storage area.

5.2.1 Delivery of Breakbulk Cargo

Cargo types 1, 2, and 3, as defined in Section 5.1, constitute

the three types of breakbulk cargo which may be required during the

operation.

As each lighter containing one type of breakbulk cargo arrives at

the beach, it is unloaded by a forklift, and the cargo is loaded onto a

flatbed truck. The next operation depends on the type of cargo and the

completion status of the inland dump areas.

If neither the LSA nor the ASP has been completed, the truckload

of cargo proceeds to the BSA. The truck is then unloaded by a forklift

which moves the cargo to storage.

If the LSA has been completed, and if the cargo is type 1 or

type 2, the truckload of cargo proceeds to the LSA. The truck is then

unloaded by a forklift which moves the cargo to storage.

If the ASP has been completed, and if the cargo is type 3, a check

is made to determine which of the four ASP's will accept the cargo for

storage. First ASP 1 is checked to determine if it is full. If ASP 1 is

not full, then it is selected to accept the cargo. If ASP 1 is full,

then ASP 2 is similarly checked. If ASP 2 is full, then ASP 3 is checked

for fullness. The first of the three preceding ASP's found tc be not

full is selected to receive the cargo. If the preceding three ASP's
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are full, then the cargo will be delivered to ASP 4. After the selection

of the appropriate ASP, the truckload of cargo proceeds there, and the

cargo is unloaded by a forklift and moved to storage.

5.2.2 Delivery of Containerized Cargo

Cargo types 4, 5, 6, 7, 8, and 9 constitute the six types of con-

tainerized cargo which may be required during the operation.

As each lighter containing one type of containerized cargo arrives

at the beach, it is unloaded by a container lift, and the cargo is loaded

onto a flatbed truck. The next operation depends on the type of cargo

and the completion status of the inland storage areas.

If neither the LSA nor the ASP has been completed, the truckload

of cargo proceeds to the BSA. The truck is then unloaded by a container

lift. If the cargo is type 4, 5, or 6, the container is unstuffed by

the unstuffing equipment. A forklift then moves the unstuffed cargo

to storage.

If the LSA has been completed and the cargo is type 4, 6, 7, or

9, the truckload of cargo proceeds to the LSA. The truck is then un-

loaded by a container lift. If the cargo is type 7 or type 9, the con-
tainer is stored. If the cargo is type 4 or type 6, the container is

unstuffed by the unstuffing equipment. A forklift then moves the

unstuffed cargo to storage.

If the ASP has been completed and the cargo is type 5 or type 8,

the truckload of cargo proceeds to the ASP. There the truck is unloaded

by a container lift. If the cargo is type 8, the container is stored.

If the cargo is type 5, the container is unstuffed by the unstuffing

equipment. A forklift then moves the unstuffed cargo to storage.

5.2.3 Delivery of Square and Outsized Cargo

Cargo types 10 and 11 constitute the two types of square cargo, and

cargo type 13 the one type of outsized cargo, which may be required

during the operation. What happens after a lighter arrives at the beach

with cargo type 10, 11, or 13 depends upon the type of cargo and the

completion status of the LSA.
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If the cargo is type 10 and the LSA is completed, the cargo moves

from the lighter to the LSA under its own power. If the LSA is not yet

completed, the cargo moves under its own power from the lighter to the

BSA.

If the cargo is type 11, it is first unloaded from the lighter by

the towing equipment. If the LSA has been completed, the cargo is towed

to the LSA. If the LSA has not yet been completed, the cargo is towed to

the BSA.

If the cargo is type 13, the cargo is unloaded from the lighter by

a crane and loaded onto a flatbed truck. If the LSA has been completed,

the truck moves to the LSA where the cargo is offloaded by a crane. If

the LSA has not yet been completed, the truck proceeds to the BSA where

it is unloaded by a crane.

17



6.0 THE ALSA SIMULATION MODEL

The ALSA simulation model is a computer program which implements

the construction description in Section 4.0 and the cargo delivery

description in Section 5.0. It is written in the GPSS (General Purpose

Simulation System) language, which is designed to reproduce the dynamic

behavior of systems in which changes of state occur at discrete points

in time.

A program listing of the ALSA model is contained in Appendix A of

this report. This listing may be regarded as a specific sample run,

since the input data to the program, which determine the uniqueness of a

given run, are imbedded in the program and therefore appear in the

listing.

The ALSA model is currently operational on the CDC 6700 computer

at DTNSRDC.
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7.0 INPUT TO ALSA MODEL

The ALSA model embodies a number of parameters which may be changed

from run to run in order to examine the effects of differing conditions

under which the basic scenario may be simulated.

7.1 CONSTRUCTION MATRIX AAA

Data required for the simulation of the construction part of the

model are found primarily in matrix AAA, whose elements are defined as

follows:

Element Definition

AAA(2,1) Area cleared for BSA Roads (sq ft)

AAA(2,2) Rate at which one bulldozer clears

BSA Roads (sq ft/min)

AAA(2,3) Number of bulldozers used to clear

BSA Roads

AAA(3,1) Area cleared for BSA Dump 1 (sq ft)

AAA(3,2) Rate at which one bulldozer clears
BSA Dump 1 (sq ft/min)

AAA(3,3) Number of bulldozers used to clear
BSA Dump 1

AAA(4,1) Area cleared for BSA Dump 2 (sq ft)

AAA(4,2) Rate at which one bulldozer clears
BSA Dump 2 (sq ft/min)

AAA(4,3) Number of bulldozers used to clear
BSA Dump 2

AAA(5,1) Area cleared for BSA Dump 3 (sq ft)

AAA(5,2) Rate at which one bulldozer clears

BSA Dump 3 (sq ft/min)

AAA(5,3) Number of bulldozers used to clear
BSA Dump 3

AAA(6,1) Area cleared for BSA Dump 4 (sq ft)

AAA(6,2) Rate at which one bulldozer clears

BSA Dump 4 (sq ft/min)

AAA(6,3) Number of bulldozers used to clear
BSA Dump 4

AAA(7,1) Area involved in depositing material

for berms at BSA Dump 1 (sq ft)
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Element Definition

AAA(7,2) Rate at which one scraper deposits
material for berms at BSA Dump 1
(sq ft/min)

AAA(7,3) Number of scrapers used to deposit
material for berms at BSA Dump 1

AAA(8,1) Area involved in piling earth and shap-
ing berms for BSA Dump 1 (sq ft)

AAA(8,2) Rate at which one scoop loader piles

earth and shapes berms for BSA Dump 1
(sq ft/mn)

AAA(8,3) Number of scoop loaders used to pile
earth and shape berms for BSA Dump 1

AAA(9,1) Area stripped for BSA Roads (sq ft)

AAA(9,2) Rate at which one scraper strips BSA
Roads (sq ft/min)

AAA(9,3) Number of scrapers used to strip BSA
Roads

AAA(10,1) Area filled for subsurface of BSA
Roads (sq ft)

AAA(lO,2) Rate at which one dump truck accom-
plishes subsurface filling of BSA
Roads (sq ft/min)

AAA(10,3) Number of dump trucks used to accom-
plish subsurface filling of BSA Roads

AAA(II,I) Area compacted for subsurface of BSA
Roads (sq ft)

AAA(1I,2) Rate at which one roller does subsur-
face compacting of BSA Roads
(sq ft/min)

AAA(II,3) Number of rollers used for subsurface
compacting of BSA Roads

AAA(12,I) Area graded for BSA Roads (sq ft)

AAA(12,2) Rate at which one grader grades BSA
Roads (sq ft/min)

AAA(12,3) Number of graders used to grade
BSA Roads

AAA(13,1) Area filled for surface of BSA
Roads (sq ft)

AAA(13,2) Rate at which one dump truck does

surface filling of BSA Roads
(sq ft/mn)
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Element Definition

AAA(13,3) Number of dump trucks used for sur-
face filling of BSA Roads

AAA(14,l) Area compacted for surface of BSA
Roads (sq ft)

AAA(14,2) Rate at which one roller does sur-
face compacting of BSA Roads
(sq ft/min)

AAA(14,3) Number of rollers used for surface
compacting of BSA Roads

AAA(16,1) Area cleared for Temporary MSR 1
(sq ft)

AAA(16,2) Rate at which one bulldozer clears
Temporary MSR 1 (sq ft/min)

AAA(16,3) Number of bulldozers used to clear
Temporary MSR 1

AAA(17,1) Area cleared for Temporary MSR 2
(sq ft)

AAA(17,2) Rate at which one bulldozer clears
Temporary MSR 2 (sq ft/min)

AAA(17,3) Number of bulldozers used to clear
Temporary MSR 2

AAA(18,1) Area cleared for Temporary MSR 3
(sq ft)

AAA(18,2) Rate at which one bulldozer clears
Temporary MSR 3 (sq tt/min)

AAA(18,3) Number of bulldozers used to clear
Temporary MSR 3

AAA(19,1) Area cleared for Temporary MSR 4
(sq ft)

AAA(19,2) Rate at which one bulldozer clears
Temporary MSR 4 (sq ft/min)

AAA(19,3) Number of bulldozers used to clear
Temporary MSR 4

AAA(28,1) Area stripped for Permanent MSR 1
(sq ft)

AAA(28,2) Rate at which one scraper strips
Permanent MSR 1 (sq ft/mn)

AAA(28,3) Number of scrapers used to strip
Permanent MSR 1
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Element Definition

AAA(29,1) Area stripped for Permanent MSR 2
(sq ft)

AAA(29,2 Rate at which one scraper strips
Permanent MSR 2 (sq ft/min)

AAA(29,3) Number of scrapers used to strip
Permanent MSR 2

AAA(30,1) Area stripped for Permanent MSR 3
(sq ft)

AAA(30,2) Rate at which one scraper strips
Permanent MSR 3 (sq ft/mmn

AAA(30,3) Number of scrapers used to strip
Permanent MSR 3

AAA(31,1) Area stripped for Permanent MSR 4
(sq ft)

AAA(31,2) Rate at which one scraper strips
Permanent MSR 4 (sq ft/min)

AAA(31,3) Number of scrapers used to strip
Permanent MSR 4

AAA(32,1) Area compacted for Permanent MSR 1

(sq ft)

AAA(32,2) Rate at which one roller compacts

Permanent MSR 1 (sq ft/min)

AAA(32,3) Number of rollers used to compact
Permanent MSR 1

AAA(33,1) Area compacted for Permanent MSR 2

(sq ft)

AAA(33,2) Rate at which one roller compacts

Permanent MSR 2 (sq ft/min)

AAA(33,3) Number of rollers used to compact

Permanent MSR 2

AAA(34,1) Area compacted for Permanent MSR 3
(sq ft)

AAA(34,2) Rate at which one roller compacts

Permanent MSR 3 (sq ft/min)

AAA(34,3) Number of rollers used to compact

Permanent MSR 3

AAA(35,1) Area compacted for Permanent MSR 4
(sq ft/min)

AAA(35,2) Rate at which one roller compacts
Permanent MSR 4 (sq ft/min)
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Element Definition

AAA(35,3) Number of rollers used to compact
Permanent MSR 4

AAA(36,1) Area graded for Permanent MSR 1
(sq ft)

AAA(36,2) Rate at which one grader grades
Permanent MSR 1 (sq ft/min)

AAA(36,3) Number of graders used to grade
Permanent MSR 1

AAA(37,1) Area graded for Permanent MSR 2
(sq ft)

AAA(37,2) Rate at which one grader grades
Permanent MSR 2 (sq ft/min)

AAA(37,3) Number of graders used to grade
Permanent MSR 2

AAA(38,1) Area graded for Permanent MSR 3
(sq ft)

AAA(38,2) Rate at which one grader grades
Permanent MSR 3 (sq ft/mn)

AAA(38,3) Number of graders used to grade
Permanent MSR 3

AAA(39,1) Area graded for Permanent MSR 4
(sq ft)

AAA(39,2) Rate at which one grader grades
Permanent MSR 4 (sq ft/min)

AAA(39,3) Number of graders used to grade
Permanent MSR 4

AAA(40,1) Area surfaced for Permanent
MSR 4 (sq ft)

AAA(40,2) Rate at which one surfacer surfaces
Permanent MSR 1 (sq ft/mn)

AAA(40,3) Number of surfacers used to surface
Permanent MSR 1

AAA(41,l) Area surfaced for Permanent MSR 2
(sq ft)

AAA(41,2) Rate at which one surfacer surfaces
Permanent MSR 2 (sq ft/mn)

AAA(41,3) Number of surfacers used to surface
Permanent MSR 2

AAA(42,1) Area cleared for LSA Storage Area 1
(sq ft)
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Element Definition

AAA(42,1) Area cleared for LSA Storage Area 1
(sq ft)

AAA(42,2) Rate at which one bulldozer clears
LSA Storage Area I (sq ft/min)

AAA(42,3) Number of bulldozers used to clear
LSA Storage Area 1

AAA(43,1) Area cleared for LSA Storage Area 2
(sq ft)

AAA(43,2) Rate at which one bulldozer clears
LSA Storage Area 2 (sq ft/min)

AAA(43,3) Number of bulldozers used to clear
LSA Storage Area 2

AAA(44,1) Area cleared for LSA Storage Area 3
(sq ft)

AAA(44,2) Rate at which one bulldozer clears
LSA Storage Area 3 (sq ft/mmn)

AAA(44,3) Number of bulldozers used to clear

LSA Storage Area 3

AAA(45,1) Area cleared for LSA Unstuffing Area
(sq ft)

AAA(45,2) Rate at which one bulldozer clears
LSA Unstuffing Area (sq ft/min)

AAA(45,3) Number of bulldozers used to clear
LSA Unstuffing Area

AAA(46,1) Area cleared for LSA Truck Loading
Area (sq ft)

AAA(46,2) Rate at which one bulldozer clears
LSA Truck Loading Area (sq ft/min)

AAA(46,3) Number of bulldozers used to clear
LSA Truck Loading Area

AAA(47,1) Area cleared for LSA Pallet Staging
Area (sq ft)

AAA(47,2) Rate at which one bulldozer clears
LSA Pallet Staging Area (sq ft/min)

AAA(47,3) Number of bulldozers used to clear
LSA Pallet Staging Area

AAA(48,1) Area cleared for LSA Administrative
Area (sq ft)

AAA(48,2) Rate at which one bulldozer clears LSA
Administrative Area (sq ft/min)
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Element Definition

AAA(48,3) Number of bulldozers used to clear LSA
Administrative Area

AAA(49,1) Area stripped for LSA Storage Area 1
(sq ft)

AAA(49,2) Rate at which one scraper strips LSA
Storage Area 1 (sq ft/min)

AAA(49,3) Number of scrapers used to strip LSA
Storage Area 1

AAA(50,1) Area stripped for LSA Storage Area 2

(sq ft)

AAA(50,2) Rate at which one scraper strips LSA
Storage Area 2 (sq ft/min)

AAA(50,3) Number of scrapers used to strip LSA
Storage Area 2

AAA(51,1) Area stripped for LSA Storage Area 3
(sq ft)

AAA(51,2) Rate at which one scraper strips LSA
Storage area 3 (sq ft/min)

AAA(51,3) Number of scrapers used to strip LSA
Storage Area 3

AAA(52,1) Area stripped for LSA Unstuffing Area
(sq ft)

AAA(52,2) Rate at which one scraper strips LSA
Unstuffing Area (sq ft/mn)

AAA(52,3) Number of scrapers used to strip LSA

Unstuffing Area

AAA(53,1) Area stripped for LSA Administrative
Area (sq ft)

AAA(53,2) Rate at which one scraper strips LSA
Administrative Area (sq ft/min)

AAA(53,3) Number of scrapers used to strip LSA
Administrative Area

AAA(54,1) Area filled for LSA Storage Area 1
(sq ft)

AAA(54,2) Rate at which one dump truck fills

LSA Storage Area 1 (sq ft/min)

AAA(54,3) Number of dump trucks used to fill

LSA Storage Area 1

AAA(55,1) Area filled for LSA Storage Area 2
(sq ft)
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Element Definition

AAA(55,2) Rate at which one dump truck fills
LSA Storage Area 2 (sq ft/min)

AAA(55,3) Number of dump trucks used to fill
LSA Storage Area 2

AAA(56,1) Area filled for LSA Storage Area 3
(sq ft)

AAA(56,2) Rate at which one dump truck fills
LSA Storage Area 3 (sq ft/min)

AAA(56,3) Number of dump trucks used to fill
LSA Storage Area 3

AAA(57,1) Area filled for LSA Unstuffing Area
(sq ft)

AAA(57,2) Rate at which one dump truck fills
LSA Unstuffing Area (sq ft/min)

AAA(57,3) Number of dump trucks used to fill
LSA Unstuffing Area

AAA(58,1) Area filled for LSA Truck Loading
Area (sq ft)

AAA(58,2) Rate at which one dump truck fills
LSA Truck Loading Area (sq ft/min)

AAA(58,3) Number of dump trucks used to fill
LSA Truck Loading Area

AAA(59,1) Area filled for LSA Administrative
Area (sq ft)

AAA(59,2) Rate at which one dump truck fills
LSA Administrative Area (sq ft/min)

AAA(59,3) Number of dump trucks used to fill
LSA Administrative Area

AAA(60,1) Area compacted for LSA Storage
Area 1 (sq ft)

AAA(60,2) Rate at which one roller compacts

LSA Storage Area 1 (sq ft/min)
AAA(60,3) Number of rollers used to compact

LSA Storage Area 1
AAA(61,1) Area compacted for LSA Storage Area 2

(s4 ft)

AAA(61,2) Rate at which one roller compacts
LSA Storage Area 2 (sq ft/min)

AAA(61,3) Number of rollers used to compact
LSA Storage Area 2
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Element Def inition

AAA(62,l) Area compacted for LSA Storage

Area 3 (sq ft)

AAA(62,2) Rate at which one roller compacts

LSA Storage Area 3 (sq ft/min)

AAA(62,3) Number of rollers used to compact

LSA Storage area 3

AAA(63,1) Area compacted for LSA Unstuffing

Area (sq ft)

AAA(63,2) Rate at which one roller compacts

LSA Unstuffing Area (sq ft/min)

AAA(63,3) Number of rollers used to compact

LSA Unstuffing Area

AAA(64,1) Area compacted for LSA Truck Loading
Area (sq ft)

AAA(64,2) Rate at which one roller compacts

LSA Truck Loading Area (sq ft/min)

AAA(64,3) Number of rollers used to compact LSA
Truck Loading Area

AAA(65,1) Area compacted for LSA Administrative

Area (sq ft)

AAA(65,2) Rate at which one roller compacts LSA
Administrative Area (sq ft/min)

AAA(65,3) Number of rollers used to compact LSA

Administrative Area

AAA(66,1) Area graded for LSA Storage Area 1

(sq ft)

AAA(66,2) Rate at which one grader grades LSA

Storage Area 1 (sq ft/min)

AAA(66,3) Number of graders used to grade LSA
Storage Area 1

AAA(67,1) Area graded for LSA Storage Area 2

(sq ft)

AAA(67,2) Rate at which one grader grades LSA

Storage Area 2 (sq ft/mln)

AAA(67,3) Number of graders used to grade LSA

Storage Area 2

AAA(68,1) Area graded for LSA Storage Area 3
(sq ft)

AAA(68,2) Rate at which one grader grades LSA
Storage Area 3 (sq ft/min)

27



Element Definition

AAA(68,3) Number of graders used to grade LSA
Storage Area 3

AAA(69,1) Area graded for LSA Unstuffing Area
(sq ft)

AAA(69,2) Rate at which one grader grades LSA
Unstuffing Area (sq ft/min)

AAA(69,3) Number of graders used to grade LSA
Unstuffing Area

AAA(70,1) Area graded for LSA Truck Loading Area
(sq ft)

AAA(70,2) Rate at which one grader grades LSA
Truck Loading Area (sq ft/mn)

AAA(70,3) Number of graders used to grade LSA
Pallet Staging Area

AAA(71,1) Area graded for LSA Pallet Staging
Area (sq ft)

AAA(71,2) Rate at which one grader grades LSA
Pallet Staging Area (sq ft/mn)

AAA(71,3) Number of graders used to grade LSA
Pallet Staging Area

AAA(72,l) Area graded for LSA Administrative

Pallet Staging Area

AAA(72,2) Rate at which one grader grades LSA
Administrative Area (sq ft/mmn)

AAA(72,3) Number of graders used to grade LSA
Administrative Area

AAA(73,1) Area surfaced for LSA Storage Area
1 (sq ft)

AAA(73,2) Rate at which one surfacer surfaces
LSA Storage Area 1 (sq ft/mn)

AAA(73,3) Number of surfacers used to surface

AAA(74,1) Area to be surfaced for LSA Storage

Area 2 (sq ft)

AAA(74,2) Rate at which one surfacer surfaces

LSA Storage Area 2 (sq ft/mn)

AAA(74,3) Number of surfacers used to surface

LSA Storage Area 2

AAA(75,1) Area surfaced for LSA Storage Area
3 (sq ft)
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Element Definition

AAA(75,2) Rate at which one surfacer surfaces
LSA Storage Area 3 (sq ft/min)

AAA(75,3) Number of surfacers used to surface LSA

Storage Area 3

AAA(76,1) Area surfaced for LSA Unstuffing

Area (sq ft)

AAA(76,2) Rate at which one surfacer surfaces

LSA Unstuffing Area (sq ft/min)

AAA(76,3) Number of surfacers used to surface
LSA Unstuffing Area

AAA(77,1) Area cleared for ASP Road Al (sq ft)

AAA(77,2) Rate at which one bulldozers clears

ASP Road Al (sq ft/mn)

AAA(77,3) Number of bulldozers used to clear

ASP Road Al

AAA(78,1) Area cleared for ASP Road A2 (sq ft)

AAA(78,2) Rate at which one bulldozer clears ASP
Road A2 (sq ft/min)

AAA(78,3) Number of bulldozers used to clear ASP
Road A2

AAA(79,1) Area cleared for ASP Road A3 (sq ft)

AAA(79,2) Rate at which one bulldozer clears ASP
Road A3 (sq ft/min)

AAA(79,3) Number of bulldozers used to clear

ASP Road A3

AAA(80,1) Area cleared for ASP Road A4 (sq ft)

AAA(80,2) Rate at which one bulldozer clears ASP
Road A4 (sq ft/min)

AAA(80,3) Number of bulldozers used to clear ASP
Road A4

AAA(81,1) Area cleared for ASP Revetment Al

(sq ft)

AAA(81,2) Rate at which one bulldozer clears ASP

Revetment Al (sq ft/min)

AAA(81,3) Number of bulldozers used to clear ASP

Revetment Al

AAA(82,1) Area cleared for ASP Revetment A2
(sq ft)

AAA(82,2) Rate at which one bulldozer clears ASP
Revetment A2 (sq ft/mnn)
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Element Definition

AAA(82,3) Number of bulldozers used to clear ASP
Revetment A2

AAA(83,1) Area cleared for ASP Revetment A3

(sq ft)

AAA(83,2) Rate at which one bulldozer clears ASP
Revetment A3 (sq ft/min)

AAA(83,3) Number of bulldozers used to clear
ASP Revetment A3

AAA(84,1) Area cleared for ASP Revetment A4

(sq ft)

AAA(84,2) Rate at which one bulldozer clears
ASP Revetment A4 (sq ft/min)

AAA(84,3) Number of bulldozers used to clear ASP
Revetment A4

AAA(85,1) Area cleared for ASP Perimeter
(sq ft)

AAA(85,2) Rate at which one bulldozer clears ASP

Perimeter (sq ft/min)

AAA(85,3) Number of bulldozers used to clear ASP
Perimeter

AAA(86,1) Area involved in depositing material for
berms on ASP Revetment Al (sq ft)

AAA(86,2) Rate at which one scraper deposits
material for berms on ASP Revetment
Al (sq ft/min)

AAA(86,3) Number of scrapers used to deposit
material for berms on ASP Revetment Al

AAA(87,1) Area involved in depositing material
for berms on ASP Revetment A2 (sq ft)

AAA(87,2) Rate at which one scraper deposits
material for berms on ASP Revetment
A2 (sq ft/min)

AAA(87,3) Number of scrapers used to deposit
material for berms on ASP Revetment A2

AAA(88,1) Area involved in depositing material
for berms on ASP Revetment A3 (sq ft)

AAA(88,2) Rate at which one scraper deposits
material for berms on ASP Revetment A3
(sq ft)/min)

AAA(88,3) Number of scrapers used to deposit
material for ASP Revetment A3
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Element Definition

AAA(89,1) Area involved in depositing material for
berms on ASP Revetment A4 (sq ft)

AAA(89,2) Rate at which one scraper deposits

material for berms on ASP Revetment A4
(sq ft/mn)

AAA(89,3) Number of scrapers used to deposit
material for berms on ASP Revetment A4

AAA(90,1) Area involved in piling earth at berms

for ASP Revetment Al (sq ft)

AAA(90,2) Rate at which one scoop loader piles

earth at berms for ASP Revetment Al
(sq ft/min)

AAA(90,3) Number of scoop loaders used to pile
earth at berms for ASP Revetment Al

AAA(91,1) Area involved in piling earth at berms
for ASP Revetment A2 (sq ft)

AAA(91,2) Rate at which one scoop loader piles

earth at berms for ASP Revetment A2
(sq ft/min)

AAA(91,3) Number of scoop loaders used to pile

earth at berms for ASP Revetment A2

AAA(92,1) Area involved in piling earth at berms
for ASP Revetment A3 (sq ft)

AAA(92,2) Rate at which one scoop loader piles
earth at berms for ASP Revetment A3
(sq ft/min)

AAA(92,3) Number of scoop loaders used to pile
earth at berms for ASP Revetment A3

AAA(93,1) Area involved in piling earth at berms
for ASP Revetment A4 (sq ft)

AAA(93,2) Rate at which one scoop loader piles
earth at berms for ASP Revetment A4

(sq ft/min)

AAA(93,3) Number of scoop loaders used to pile
earth at berms for ASP Revetment A4

AAA(94,1) Area involved in shaping berms for ASP
Revetment Al (sq ft)

AAA(94,2) Rate at which one grader shapes berms

for ASP Revetment Al (sq ft/min)

AAA(94,3) Number of graders used to shape berms
for ASP Revetment Al
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Element Definition

AAA(95,1) Area involved in shaping berms for ASP
Revetment A2 (sq ft)

AAA(95,2) Rate at which one grader shapes berms
for ASP Revetment A2 (sq ft/min)

AAA(95,3) Number of graders used to shape berms
for ASP Revetment A2

AAA(96,1) Area involved in shaping berms for

ASP Revetment A3 (sq ft)

AAA(96,2) Rate at which one grader shapes berms
for ASP Revetgment A3 (sq ft/min)

AAA(96,3) Number of graders used to shape berms
for ASP Revetment A3

AAA(97,1) Area involved in shaping berms for ASP

Revetment A4 (sq ft)

AAA(97,2) Rate at which one grader shapes berms
for ASP Revetment A4 (sq ft/min) /

AAA(97,3) Number of graders used to shape berms
for ASP Revetment A4

AAA(98,1) Area compacted for ASP Road Al (sq ft)

AAA(98,2) Rate at which one roller compacts ASP
Road Al (sq ft/min)

AAA(98,3) Number of rollers used to compact ASP
Road Al

AAA(99,1) Area compacted for ASP Road A2 (sq ft)

AAA(99,2) Rate at which one roller compacts ASP
Road A2 (sq ft/min)

AAA(99,3) Number of rollers used to compact ASP
Road A2

AAA(100,1) Area compacted for ASP Road A3 (sq ft)

AAA(100,2) Rate at which one roller compacts ASP
Road A3 (sq ft/min)

AAA(100,3) Number of rollers used to compact ASP
Road A3

AAA(101,I) Area compacted for ASP Road A4 (sq ft)

AAA(101,2) Rate at which one roller compacts ASP

Road A4 (sq ft/min)

AAA(101,3) Number of rollers used to compact ASP
Road A4

AAA(101,1 Area graded for ASP Road Al (sq ft)
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Element Definition

AAA(102,2) Rate at which one grader grades ASP
Road Al (sq ft/min)

AAA(102,3) Number of graders used to grade ASP

Road Al

AAA(103,1) Area graded for ASP Road A2 (sq ft)

AAA(103,2) Rate at which one grader grades ASP

Road A2 (sq ft/min)

AAA(103,3) Number of graders used to grade ASP
Road A2

AAA(104,1) Area graded for ASP Road A3 (sq ft)

AAA(104,2) Rate at which one grader grades ASP
Road A3 (sq ft/min)

AAA(104,3) Number of graders used to grade ASP

Road A3

AAA(105,l) Area graded for ASP Road A4 (sq ft)

AAA(105,2) Rate at which one grader grades ASP
Road A4 (sq ft/min)

AAA(105,3) Number of graders used to grade
ASP Road A4

AAA(106,1) Area stripped for ASP Road Al (sq ft)

AAA(106,2) Rate at which one scraper strips ASP
Road Al (sq ft/min)

AAA(106,3) Number of scrapers used to strip ASP

Road Al

AAA(107,1) Area stripped for ASP Road A2 (sq ft)

AAA(107,2) Rate at which one scraper strips ASP

Road A2 (sq ft/min)

AAA(107,3) Number of scrapers used to strip ASP

Road A2

AAA(108,1) Area stripped for ASP Road A3 (sq ft)

AAA(108,2) Rate at which one scraper strips ASP
Road A3 (sq ft/mn)

AAA(108,3) Number of scrapers used to strip ASP
Road A3

AAA(109,1) Area stripped for ASP Road A4 (sq ft)

AAA(109,2) Rate at which one scraper strips ASP
Road A4 (sq ft/min)

AAA(109,3) Number of scrapers used to strip ASP
Road A4
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Element Definition

AAA(lI0,1) Area cleared for AAFS1 (sq ft)

AAA(ll0,2) Rate at which one bulldozer clears
AAFSI (sq ft/min)

AAA(IIO,3) Number of bulldozers used to clear
AAFSI

AAA(lll,l) Area cleared for AAFS2 (sq ft)

AAA(l11,2) Rate at which one bulldozer clears
AAFS2 (sq ft/min)

AAA(I1I,3) Number of bulldozers used to clears
AAFS2

AAA(112,1) Area cleared for AAFS3 (sq ft)

AAA(112,2) Rate at which one bulldozer clears

AAFS3 (sq ft/min)

AAA(112,3) Number of bulldozers used to clear
AAFS3

AAA(113,1) Area cleared for AAFS4 (sq ft)

AAA(113,2) Rate at which one bulldozer clears
AAFS4 (sq ft/min)

AAA(113,3) Number of bulldozers used to clear
AAFS4

AAA(114,l) Area graded for AAFS1 (sq ft)

AAA(114,2) Rate at which one grader grades
AAFSI (sq ft/min)

AAA(114,3) Number of graders used to grade

AAFS1

A('flSY-i Area graded for AAFS2 (sq ft)

AAA(IIS,2) Rate at which one grader grades
AAFS2 (sq ft/min)

AAA(115,3) Number of graders used to grade
AAFS2

AAA (116,1) Area graded for AAFS3 (sq ft)

AAA (116,2) Rate at which one grader b~ades

AAFS3 (sq ft/mmn)

AAA (116,3) Number of graders used to grade

AAFS3

AAA (117,1) Area graded for AAFS4 (sq ft)

AAA (117, 2) Rate at which one grader grades AAFS3

(sq ft/min)

AAA (117,3) Number of graders used to grade AAFS4
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Element Definition

AAA(118,l) Area involved in depositing material

for AAFS Berm 1 (sq ft)

AAA(118,2) Rate at which one scraper deposits
material for AAFS Berm 1 (sq ft/min)

AAA(118,3) Number of scrapers used to deposit

material for AAFS Berm 1

AAA(119,1) Area involved in depositing material
for AAFS Berm 2 (sq ft)

AAA(119,2) Rate at whch one scraper deposits

material for AAFS Berm 2 (sq ft/min)

AAA(119,3) Number of scrapers used to deposit

material for AAFS Berm 2

AAA(120,1) Area involved in depositing material

for AAFS Berm 3 (sq ft)

AAA(120,2) Rate at which one scraper deposits

material for AAFS Berm 3 (sq ft/min)

AAA(120,3) Number of scrapers used to deposit

material for AAFS Berm 3

AAA(121,1) Area involved in depositing material
"or AAFS Berm 4 (sq ft)

AAA(121,2) Rate at which one scraper deposits

material for AAFS Berm 4 (sq ft/min)

AAA(121,3) Number of scrapers used to deposit

material for AAFS Berm 4

AAA(122,1) Area involved in piling earth at AAFS
Berm 1 (sq ft)

AAA(122,2) Rate at which one scoop loader piles

earth at AAFS Berm 1 (sq ft/min)

AAA(122,3) Number of scoop loaders used to pile

earth at AAFS Berm 1

AAA(123,1) Area involved in piling earth at

AAFS Berm 2 (sq ft)

AAA(123,2) Rate at which one scoop loader piles
earth at AAFS Berm 2 (sq ft/min)

AAA(123,3) Number of scoop loaders used to pile
earth at AAFS Berm 2

AAA(124,1) Area involved in piling earth at AAFS
Berm 3 (sq ft)

AAA(124,2) Rate at which one scoop loader piles

earth at AAFS Berm 3 (sq ft/35n)
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Element Def inition

AAA(124,3) Number of scoop loaders used to pile

earth at AAFS Berm 3

AAA(125,1) Area involved in piling earth at AAFS
Berm 4 (sq ft)

AAA(125,2) Rate at which one scoop loader piles

earth at AAFS Berm 4 (sq ft/mn)

AAA(125,3) Number of scoop loaders used to pile
earth at AAFS Berm 4

AAA(126,1) Area involved in shaping AAFS Berm I

(sq ft)

AAA(126,2) Rate at which one grader shapes AAFS
Berm 1 (sq ft/min)

AAA(126,3) Number of graders used to shape AAFS
Berm I

AAA(127,1) Area involved in shaping AAFS Berm 2
(sq ft)

AAA(127,2) Rate at which one grader shapes AAFS
Berm 2 (sq ft/mn)

AAA(127,3) Number of graders used to shape AAFS
Berm 2

AAA(128,1) Area involved in shaping AAFS Berm 3
(sq ft)"

AAA(128,2) Rate at which one grader shapes AAFS
Berm 3 (sq ft/mn)

AAA(128,3) Number of graders used to shape AAFS
Berm 3

AAA(129,1) Area involved in shaping AAFS Berm 4
(sq ft)

AAA(129,2) Rate at which one grader shapes AAFS
Berm 4 (sq ft/mn)

AAA(129,3) Number of graders used to shape AAFS
Berm 4

7.2 CARGO GENERATION DATA

Data must be supplied to the model to specify, for each type of

cargo delivered ashore, the time at which delivery starts, the total

number of lighters, the time interval between the arrivals of lighters

at the shoreline, and the number of cargo units aboard each lighter.

The data defined in this section supply such information.
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Variable Definition

AECII Delivery interval (min) for cargo
(I = 1-9) type I for the Assault Echelon Initial

Supply

AECI2 Time delivery starts (min) for cargo
(I = 1-9) type I for the Assault Echelon Initial

Supply

AECI3 Total number of lighter deliveries for
(I = 1-9) cargo type I for the Assault Echelon

Initial Supply

AECI4 Number of units per lighter for cargo
(I - 1-9) type I for the Assault Echelon Initial

Supply

AFEII Delivery interval (min) for cargo
(I = 1-9) type I for the Assault Follow-On Echelon

Initial Supply

AFCI2 Time delivery starts (min) for cargo
(I = 1-9) Type I for the Assault Follow-On Echelon

Initial Supply

AFE13 Total number of lighter deliveries
(I = 1-9) for cargo type I for the Assult

Follow-on Echelon Initial Supply

AFEI4 Number of units per lighter for cargo
(I = 1-9) type I for the Assault Follow-On Echelon

Initial Supply

FRMTI Delivery interval (min) for cargo
(I = 1-9) type I for the Force Resupply For Mis-

sion Duration

FRMAI Delivery interval (min) for cargo
type 10 for the Force Resupply For
Mission Duration

FRMB1 Delivery interval (min) for cargo
type 11 for the Force Resupply For
Mission Duration

FRMD1 Delivery interval (min) for
cargo type 13 for the Force Resupply
For Mission Duration

FRMI2 Time delivery starts (min) for cargo
(I = 1-9) type I for the Force Resupply For

Mission Duration

FRMA2 Time delivery starts (min) for cargo
type 10 for Force Resupply For Mission
Duration
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Element Description

FRMB2 Time delivery starts (min) for cargo
type 11 for Force Resupply For Mission
Duration

FRMD2 Time delivery starts (min) for cargo
type 13 for Force Resupply For Mission
Duration

FRMI3 Total number of lighter deliveries for
(I = 1-9) cargo type I for Force Resupply For

Mission Duration

FRMA3 Total number of lighter deliveries for
cargo type 10 for Force Resupply For
Mission Duration

FRMB3 Total number of lighter deliveries for

cargo type 11 for Force Resupply For
Mission Duration

FRMD3 Total number of lighter deliveries for
Cargo type 11 for Force Resupply For
Mission Duration

FRMI4 Number of cargo units per lighter for
(I = 1-9) Force Resupply For Mission Duration

FRMA4 Number of cargo units per lighter for
cargo type 10 for Force Resupply For
Mission Duration

FRMB4 Number of cargo units per lighter for
cargo type 11 for Force Resupply For
Mission Duration

FRMD4 Number of cargo units per lighter for

cargo type 13 for Force Resupply For
Mission Duration

7.3 INPUT MATRIX CCC

Matrix CCC contains input data relating primarily to the cargo

handling and transportation operations which occur in the ALSA simula-

tion. There is also a limited amount of data in matrix CCC which relates

to the construction phase of the operation. All references in matrix CCC

to cargo handling equipment are made by the use of numbers which refer to

specific types of equipment (See Table 3). All references in matrix CCC

to specific types of cargo are made by numbers (See Table 2). The ele-

ments of matrix CCC and their corresponding descriptions are defined as

follows:
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TABLE 3 - TYPES OF CARGO HANDLING EQUIPMENT

TYPE NO. DESCRIPTION

8 Cranes at AAFS

10 Towing equipment

11 Beach forklift for general cargo

12 Beach forklift for POL

13 Beach forklift for ammo

14 BSA forklift for general cargo

15 BSA forklift for POL

16 BSA forklift for ammo

17 Flatbed trucks

18 LSA forklift for general cargo

19 LSA forklift for POL

20 ASP 1 forklift for ammo

21 Beach container lift

22 BSA container lift

23 BSA unstuffing equipment

24 LSA container lift

25 LSA unstuffing equipment

26 ASP container lift

27 ASP unstuffing equipment

28 Cranes at beach

29 Cranes at BSA

30 Cranes at LSA

31 ASP 2 forklift for ammo

32 ASP 3 forklift for ammo

33 ASP 4 forklift for ammo

34 Flatbed trucks for break bulk cargo

35 Flatbed trucks for containerized cargo
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Element Description

CCC(7,I) Type number of beach forklift used to
(I = 1-3) unload lighter of cargo type I and load

cargo type I onto truck

CCC(7,I) Type number of container lift used to un-
(I = 4-9) load lighter of cargo type I and load

cargo type I onto truck

CCC(8,I) Number of beach forklifts of type number
(I - 1-3) CCC(7,1) used to unload lighter of cargo

type I and load cargo type I onto truck

CCC(8,I) Number of container lifts of type number
(I = 4-9) CCC(7,I) used to unload lighter of cargo

type I and load cargo type I onto truck

CCC(9,I) Number of units/hour of cargo type I
(I - 1-3) that forklift type number CCC(7,I) can

transfer from lighter to truck

CCC(9,I) Number of containers/hour of cargo type I
(I = 4-9) that container lift type number CCC(7,I)

can transfer from lighter to truck

CCC(lO,I) Number of units of cargo type I that one
(I = 1-3) truck can carry

CCC(l0,I) Number of containers of cargo type I that
(I = 4-9) that one truck can carry

CCC(ll,I) Speed (ft/min) of truck carrying
(I - 1-9) cargo type I from beach to BSA

CCC(12,I) Type number of forklift used at BSA to
(I - 1-3) unload cargo type I from truck

CCC(12,I) Type number of BSA container lift used
(I = 4-9) to unload cargo type I from truck

CCC(13,I) Number of BSA forklifts of type number
(I - 1-3) CCC(12,I) used to unload cargo type I

from one truck

CCC(13,I) Number of container lifts of type number
(I - 4-9) CCC(12,1) used to unload one truck with

cargo type I at BSA

CCC(13,10) Unloading rate from lighter (units/hour)

for cargo type 10

CCC(13,12) Distance (ft) from LSA to BSA

CCC(13,13) Distance (ft) from ASP to BSA

CCC(14,I) Number of units/hour of cargo type I
(I - 1-3) that BSA forklift type number CCC(12,l)

can unload from truck
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Element Description

CCC(14,I) Number of containers/hour that BSA
I - 4-9 container lift type number CCC(12,I) can

unload from truck

CCC(14,11) Distance (ft) from beach to LSA

CCC(14,12) Distance (ft) from beach to BSA

CCC(14,13) Distance (ft) from beach to ASP

CCC(15,I) Speed (ft/min) of truck return-
(I - 1-9) ing to beach from BSA after delivering

cargo type I

CCC(15,10) Speed (ft/min) of cargo type 10

CCC(16,I) Number of units/hour of cargo type I
(I - 1-3) moved to storage by BSA forklift type

number CCC(12,I)

CCC(16,I) Type number of BSA unstuffing equip-
(I = 4-6) ment used to unstuff cargo type I

CCC(16,11) Type number of towing equipment used to
tow type 11 cargo

CCC(17,I) Speed (ft/min) of truck carry-
(I - 1,2) ing cargo type I from beach to LSA

CCC(17,I) Number of units of BSA unstuffing equip-
(I - 4-6) ment type number CCC(16,I) used to

unstuff one container of cargo type I

CCC(17,1i) Unloading rate (units/hour) for towing

equipment type number CCC(16,11) when
unloading type 11 cargo from'lighter

CCC(18,I) Type number of forklift used at LSA
(I = 1,2) to unload cargo type I from truck

CCC(18,1) Number of containers/hour of cargo
I - 4-6 type I that BSA unstuffing equipment

type number CCC(16,I) can unstuff

CCC(18,11) Speed (ft/min) of towing equip-
ment type number CCC(16,11) when towing
cargo type 11

CCC(19,1) Number of LSA forklifts of type number

(I - 1,2) CCC(18,I) used to unload cargo type I
from one truck

CCC(19,I) Type number of BSA forklift used to move
(I - 4-6) and store unstuffed cargo type I

CCC(19,11) Speed (ft/min) of towing equipment
type number CCC(16,11) when moving
without cargo in tow
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Element Description

CCC(20,I) Number of units/hour of cargo type I that
(I - 1,2) LSA forklift type number CCC(18,I) can

unload from truck

CCC(20,I) Number of BSA forklifts of type number
(I - 4-6) CCC(19,I) used to move and store un-

stuffed cargo type I

CCC(20,7) Delay time (in minutes) before starting
permanent MSR construction

CCC(20,8) Delay time (min) before starting
LSA construction

CCC(20,9) Delay time (min) before starting
ASP construction

CCC(20,10) Delay time (min) before starting
AAFS construction

CCC(20,13) Type number of crane used to unload
cargo type 13 from lighter

CCC(21,I) Speed (ft/min) of truck return-
(I = 1,2) ing to beach from LSA after delivering

cargo type I

CCC(21,I) Number of units/hour of unstuffed cargo
(I - 4-6) type I that BSA forklift type number

CCC(19,I) can move to storage

CCC(21,13) Number of cranes of type number CCC(20,13)
used to unload type 13 cargo from lighter

CCC(22,I) Number of units/hour of cargo type I
(I = 1,2) moved to storage by LSA forklift type

number CCC(18,I)

CCC(22,I) Type number of BSA container lift used
(I = 4-6) to move empty containers of cargo type I

from BSA to shore

CCC(22,13) Number of units/hour of cargo type
13 that crane type number CCC(20,13)
can unload from lighter

CCC(23,I) Number of BSA container lifts of type
(I - 4-6) number CCC(22,I) used to move one truck-

load of empty containers of cargo type I
from BSA to shore

CCC(23,13) Number of units of type 13 cargo that a
flatbed truck can carry

CCC(24,I) Number of empty containers/hour of cargo
(I 4-6) type I that BSA container lift type

number CCC(22,I) can move from BSA to
shore
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Element Description

CCC(24,13) Speed (ft/min) of truck when loaded
with type 13 cargo

CCC(25,I) Type number of LSA/ASP container lift

(I = 4-9) used to unload cargo type I from truck

CCC(25,13) Type number of LSA crane used to unload
type 13 cargo from truck

CCC(26,I) Number of LSA/ASP container lifts of
(I = 4-9) type number CCC(25,I) used to unload one

truckload of cargo type I

CCC(26,13) Number of LSA cranes of type number

CCC(25,13) used to unload type 13 cargo
from one truck

CCC(27,I) Number of containers/hour of cargo type

(I = 4-9) I that LSA/ASP container lift type number
CCC(25,I) can unload from truck

CCC(27,13) Number of units/hour of type 13 cargo
that LSA crane type number CCC(25,13)
can unload from truck

CCC(28,I) Time (min) required for LSA/ASP con-
(I = 7-9) taner lift type number CCC(25,I) to

store one container of cargo type I

CCC(28,13) Speed of unloaded truck (ft/min)
returning to beach from BSA or LSA after
unloading type 13 cargo

CCC(29,I) Speed (ft/min) of a truck returning
(I - 7-9) to beach from LSA/ASP after delivering

cargo type I

CCC(29,13) Type number of BSA crane used to unload

cargo type 13 from truck

CCC(30,I) Type number of LSA/ASP unstuffing
(I - 4-6) equipment used to unstuff cargo type I

CCC(30,13) Number of BSA cranes of type number

CCC(29,13) used to unload type 13 cargo
from one truck

CCC(31,I) Number of pieces of LSA/ASP unstuffing
(I - 4-6) equipment of type number CCC(30,I) used

to unstuff one truckload of cargo type I

CCC(31,13) Number of units/hour of type 13 cargo

that BSA crane type number CCC(29,13)
can unload from truck

CCC(32,I) Number of containers/hour of cargo type
(I - 4-6) I that LSA/ASP unstuffing equipment type

number CCC(30,I) can unstuff
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Element Description

CCC(32,11) Delay time (min) for construction
equipment in BSA

CCC(32,12) Delay time (min) for construciton
equipment in areas other than BSA

CCC(33,I) Type number of LSA/ASP forklift used to
(I - 4-6) move unstuffed cargo type I to dump and

store

CCC(34,I) Number of LSA/ASP forklifts of type num-
(I = 4-6) ber CCC(33,I) used to move the contents

of one truckload of cargo type I to dump
and store

CCC(35,I) Number of units/hour of unstufffed cargo
(I = 4-6) type I that LSA/ASP forklift type number

CCC(33,I) can move to dump and store

CCC(36,1) Type number of LSA/ASP container lift
(I = 4-6) used to load empty container type I on

truck

CCC(37,I) Number of LSA/ASP container lifts of
(I - 4-6) type number CCC(36,I) used to load

empty containers type I on one truck

CCC(38,I) Number of empty containers/hour of cargo
(I - 4-6) type I that LSA/ASP container lift type

number CCC(36,I) can load onto track

CCC(39,I) Speed (ft/min) of a truck carry-
(I = 4-6) ing empty containers type I from

LSA/ASP to BSA

CCC(40,I) Type number of BSA container lift used
(I - 4-6) to unload empty container type I from

truck

CCC(41,I) Number of BSA container lifts of type
(I - 4-6) number CCC(40,I) used to unload empty

contianer type I from one truck

CCC(42,I) Number of empty containers/hour of
(I - 4-6) cargo type I that BSA container lift

type number CCC(40,1) can unload from
truck

CCC(43,I) Speed of truck (ft/min) carrying cargo
(I - 1-4) type 3 between shore and ASP I

CCC(44,I) Type number of ASP forklift used to un-

(I - 1-4) load cargo type 3 at ASP I

CCC(45,I) Number of ASP forklifts of type number
(I - 1-4) CCC(44,I) used to unload cargo type 3

from one truck

44



Element Description

CCC(46,I) Number of pallets/hour of cargo type 3
(I- 1-4) that ASP forklift type number

CCC(44,I) can unload from truck

CCC(47,I) Speed of truck (ft/min) of un-
(I - 1-4) loaded truck returning to beach from

ASP I

CCC (48,1) Number of pallets/hour of cargo type 3
(I = 1-4) that ASP forklift type number CCC(44,I)

can move to storage

CCC(49,I) Speed (ft/mn) of a truck carrying
(I = 4,6,7,9) cargo type I from beach to LSA

CCC(49,I) Speed (ft/min) of a truck carrying
(I - 5,8) cargo type I from beach to ASP

7.4 INPUT MATRIX FFF

The elements of matrix FFF are defined as follows.

Element Description

FFF(3,I) Distance (in feet) from shore to ASP I
(I = 1-4)

7.5 CASE NUMBER AND SIMULATION LENGTH

The case aumber may be changed from run to run. It serves as a

means of identification for a given run and is included in the program

for user convenience.

Variable Description

CSENO Case number for the run

The length of time to be simulated by any one running of the model

is a user determined input.

Variable Description

TIMER Length of time (min) to be simulated

45



7.6 OPERATING EQUIPMENT

Thirty-five different types of equipment may be used in the ALSA

simulation model. They fall into two distinct classes, construction

equipment and cargo handling equipment, as listed in Tables 4 and 5

respectively. The quantity of each type of equipment is specified as

input by the user of the simulation. In order to specify these data, it

is necessary for the user to know the variable names (names used in the

coding of the ALSA simulation model) of the various pieces of equipment;

therefore the appropriate variable names are also listed in Tables 4

and 5.

TABLE 4 - CONSTRUCTION EQUIPMENT NOMENCLATURE

Description Variable Name

Scrapers SCPR

Scoop loaders SLDR

Dump trucks DTRK

Rollers RLLR

Graders GRDR

Surfacers SFCR

Backhoes BKHO

Bulldozers BULL
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TABLE 5 - CARGO HANDLING EQUIPMENT NOMENCLATURE

Equipment Description Variable Name

Cranes at AAFS CRNE

Towing equipment TWGE

Beach forklift for general cargo FKLA

Beach forklift for POL FKLB

Beach forklift for ammo FKLC

BSA forklift for general cargo FKLD

BSA forklift for POL FKLE

BSA forklift for ammo FKLF

Flatbed trucks for outsized cargo FBTRK

LSA forklift for general cargo FKLG

LSA forklift for POL FKLH

ASP 1 forklift for ammo FKLJ

Beach container lift CNLA

BSA container lift CNLB

BSA unstuffing equipment UNSA

LSA container lift CNLC

LSA unstuffing equipment UNSB

ASP container lift CNLD

ASP unstuffing equipment UNSC

Cranes at beach CRNA

Cranes at BSA CRNB

Cranes at LSA CRNC

ASP 2 forklift for ammo FKLK

ASP 3 forklift for ammo FKLL

ASP 4 forklift for ammo FKLM

Flatbed trucks for break bulk cargo TRKB

Flatbed trucks for containerized cargo TRKC
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7.7 SPECIFICATION OF INPUT DATA

The input data required by the ALSA model may be varied by the

user from run to run to represent different equipment characteristics.

Two methods are used to change the values of the input data. The

first method applies to changes in the data specifying the quantity of

each type of equipment used in the model (See Section 7.6 and Tables 4

and 5). The second method applies to all other user supplied data (See

Sections 7.1 - 7.4).

7.7.1 Specification of Equipment Quantities

As stated in Section 7.6, thirty-five different types of equipment

may be used in the ALSA simulation model, but not all thirty-five differ-

ent types must be used in any one run. The number of types is determined

by the user, who must also specify exactly how many of each type to be

used are to be available.

The right hand column of each page of the program listing in

Appendix A gives the card numbers, one unique number for each card of the

program. The data specifying the equipment are found in cards 135-162 of

the listing. The presence of each of these cards signifies that the type

of equipment represented by the variable name starting in column 2 of the

card (See Tables 4 and 5 for listing of varlahil names) is to be repre-

sented in the simulation run. The word STORAGE is punched in columns 8

to 14 inclusive. The number beginning in column 19 of the card specifies

the number of units of this piece of equipment that will be available in

this run of the simdlation.

To modify the data specifying the quantity of each type of equip-

ment for an upcoming run, the user must actually remove from the program

deck any cards which represent previous, but no longer desired, data of

this type. He must then insert in the deck new cards which specify the

equipment types and quantities to be used for the next run.
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7.7.2 Specification of Other Input Data

This section describes the means of specifying the input data

defined in Sections 7.1 - 7.4. All cards specifying these data have the

word INITIAL punched in columns 8-14. Specific data values are punched

in columns 19-71; this permits from one to three data specifications per

card, each specification separated from the previous specification by a

slash ().

The data specifications defining the elements of matrix AAA

(Section 7.1) are found in cards 327-463 (see the program listing in

Appendix A). To change the value of a given element of matrix AAA,

it is necessary to replace the card defining that element with another

card containing the new value. For example, to change the value of AAA

(101,2) from 400 to 500, card number 418,

INITIAL MX$AAA(101,1),517500/MX$AAA(101,2),400

would be replaced by the card

INITIAL MX$AAA(101,1),517500/MX$AAA(101,2),500

in the program.

The data found in the elements of matrix CCC (Section 7.3) and

matrix FFF (section 7.4) are changed in a similar manner. Data for matrix

CCC are defined in cards 464-518 and cards 521-522 of the program listing.

Data for matrix FFF are defined in cards 519-520.

The cards defining the cargo generation data (Section 7.2) are

found in lines 254-283 of the program listing. These data are changed

in a manner similar to that of changing the data in the matrices; the

only difference is that the variables being defined have no subscripts.

The case number is defined in line 252 of the program listing and

the length of time to be simulated by the run is defined in line 253.

These values are changed similarly to the manner in which the cargo

generation data are changed.

7.8 IMPLEMENTATION OF DATA CHANGES

The method for actually changing data within the program depends

on the way in which the program is run. If it is run directly from

a card deck, the user will physically remove some cards from the deck
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and replace them with others. At DTNSRDC, where the model is currently

operational, the program is recorded as an UPDATE file on a disc. The

method of making changes to the data on an UPDATE file is discussed

in Section 8.0.
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8.0 RUNNING THE MODEL

The GPSS computer program, which constitutes the ALSA simulation

model, is stored on disc as a permannent UPDATE file on the CDC 6700

computer at DTNSRDC.

UPDATE is a system utility for maintaining libraries of source pro-

grams and data. It is a maintenance program that creates, corrects, and

manipulates program library files. By employing the UPDATE utility, a

user can modify and run his program with a small number of control cards,

thus eliminating the need to work with a large, cumbersome deck of cards.

8.1 THE BASIC DECK SETUP

At DTNSRDC, the ALSA model is run on the CDC 6700 computer in the

batch mode.

In order to run the ALSA model, the following deck setup is

submitted.

CAEFAUL,CM120000,P3. 187, P.FRIEDENBERG

CHARGE,CAEF ,XXXXXXXXXX.

ATTACH(PAUL,PAUL96,ID=CAEF,MR=I)

UPDATE(P=PAUL,F)

ATTACH,GPSS,ID=CSYS.

GPSS(I=COMPILE,FX)

END-OF-RECORD CARD (7/8/9 PUNCH IN COLUMN 1)

*IDENT PB0828

END-OF-RECORD CARD (7/8/9 PUNCH IN COLUMN 1)

END-OF-FILE CARD (6/7/8/9 PUNCH IN COLUMN 1)

The above deck setup will run the model in its basic form, without

any changes to the data. This is the program listing as shown in

Appendix A. The first card in the deck setup is the Job Card, and the

second card is the Charge Card. Some of the information on these cards

will vary with the individual user; see theUsers' Services Branch for

further information.
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8.2 DATA MODIFICATION

The ALSA simulation model is designed to allow the user to examine

system performance within the context of varying delivery schedules,

equipment quantities, and capabilities. In order to do this, modifica-

tions must be made to the basic program listed in Appendix A to reflect

the desired changes to the data as described in Section 7.0. As previ-

ously stated, these data changes may be effected by actually removing the

cards defining the old data from the deck and replacing them with the

cards containing the new data definitions; this method is applicable only

when the simulation is being run directly from the card deck. Running

directly from the card deck, however, is not normally done when a large

program is involved, due to the correspondingly large number of cards

which would have to be handled.

In order to exercise the ALSA model at DTNSRDC, the user submits

the small deck of control cards listed in Section 8.1, plus a number

of additional cards which will effect the desired changes in the input

data. The cards needed to change the data values from those imbedded in

the Appendix A program listing are inserted directly after the card

*IDENT PB0828

in the card listing in Section 8.1.

Each line of coding in the program listing (representing one card)

is uniquely identified by the alphanumeric data directly to its right,

in the second and third columns from the right. (Note that the card

number is in the rightmost column.)

To change a line of coding, first delete the line of coding to be

changed, and then replace it with the desired line of coding. The use

of the UPDATE system utility for this purpose is best illustrated by an

example.

EXAMPLE

Statement of Problem:

In the Appendix A listing of the ALSA simulation model, change the

number of available bulldozers (card 141) from 50 to 20, the value of

matrix element AAA(114,3) from 4 to 5 (card 445), the value of matrix

element AAA(115,l) from 226,000 to 200,000 (card 446), the value of
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matrix element AAA(l15,2) from 300 to 400 (card 446), and the value of

matrix element AAA(ll5,3) from 4 to 5 (card 447).

Solution:

The control cards effecting the desired data changes are inserted

into the Section 8.1 control card listing after the

*IDENT PB0828

card. The deck setup to make the desired data changes will then be

CAEFAUL,CM120000,P3. 187, P.FRIEDENBERG

CHARGE,CAEF,XXXXXXXXXX.

ATTACH(PAUL,PAUL96,ID=CAEFMR=)

UPDATE(P=PAUL,F)

ATTACH,GPSS,ID=CSYS.

GPSS(I-COMPILE,FX)

END-OF-RECORD CARD (7/8/9 PUNCH IN COLUMN 1)

*IDENT PB0828

*DELETE PE0802.7

BULL STORAGE 20

*DELETE PE0812.119,PE0812.121

INITIAL MX$AAA(1I4,3),5

INITIAL MX$AAA(115,1),200000/MX$AAA(115,2),400

INITIAL MX$AAA( 115,3) ,5

END-OF-RECORD CARD (7/8/9 PUNCH IN COLUMN 1)

END-OF-FILE CARD (6/7/8/9 PUNCH IN COLUMN 1)

The *DELETE card with the appropriate identifiers defines the card or

cards to be deleted. It is immediately followed by the card or cards

which are to replace the deletion.

Further detailed information concerning the UPDATE system utility

may be obtained from the User Services Branch at DTNSRDC and from the

DTDNSRDC Computer Center Reference Manual (obtainable from the User

Services Branch).
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9.0 ALSA SIMULATION MODEL OUTPUT

The output from running the Appendix A program listing is given in

Appendix B.

This section provides an explanation of the output listing.

9.1. OUTPUT COVER SHEET

The cover sheet for the output (page 112) contains the name and

address of the installation (DTNSRDC) at which the ALSA model was devel-

oped. It also contains several input data values relating to the run.

9.2. BSA CARGO DELIVERY

The tabular data on pages 113-114 give the cargo delivered to the

BSA as a function of time. The cargo itself is broken down into four

separate categories: pallets of general cargo, drums of POL, pallets

of ammunition, and containerized cargo. The cumulative amount of cargo

in each category, delivered to Che BSA, is recorded every twenty-four

hours of simulated time.

9.3 lSA CARGO DELIVERY

The tabular data on pages 115-116 give the cargo delivered to the LSA

as a function of time. The cargo is broken down into two general cate-

gories, general cargo and square (outsized) cargo. The general cargo

category is further broken down into pallets and containers. The square

cargo category is broken down into powered, non-powered, and non-wheeled

types. The cumulative amounts delivered to the LSA are then recorded

every twenty-four hours of simulated time.

9.4 AAFS POL DELIVERY

The tabular data on pages 117-118 give the amount of POL delivered to

the AAFS as a function of time. The POL is broken down into two types,

POL in drums and containerized POL. The cumulative amount of each

type delivered to the AAFS is recorded every twenty-four hours of simulated

time.
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9.5 ASP AMMO DELIVERY

The tabular data on pages 119-120 give the amount of ammunition

delivered to the ASP as a function of time. Ammunition is delivered to

the ASP packaged in pallets and containers. The cumulative amounts of

ammunition in both palletized and containerized packaging which are

delivered to the ASP are recorded every twenty-four hours of simulated

time.

9.6 CONSTRUCTION OUTPUT DATA

The output data on page 121 relate to the construction which is

simulated within the ALSA Model.

Six basic construction tasks are simulated:

- Construction of the Beach Support Area (BSA)

- Construction of the Temporary Main Supply Routes

(Temporary MSR)

- Construction of the Permanent Main Supply Routes
(Permanent MSR)

- Construction of the Logistics Support Area (LSA)

- Construction of the Ammunition Supply Points (ASP)

- Construction of the Amphibious Assault Fuel System (AAFS)

Each of these six construction tasks involves the development of a dis-

tinct area and may be called an area task. (Note that the construction

of the Temporary Main Supply Routes and the Permanent Main Supply Routes

involve the same physical area, but they are still listed as distinct

area tasks.) Each area task is in turn composed of a number of subtasks,

all of which must be completed before the area task may be considered

finished. The area tasks and the subtasks of which they are composed

are listed in Table 6.

The output on pages 125-126 gives the completion time and the con-

struction time for each subtask listed in Table 6. The completion time is

the number of days, measured from the beginning of the overall amphibious

operation, at which the subtask is completed. The construction time is

defined as the number of days from the start of the subtask to its

completion.
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TABLE 6 - AREA TASKS AND SUBTASKS FOR ALSA CONSTRUCTION

AREA TASK AREA SUBTASKS
(Construction of) (Construction of)

Beach BSA Roads
Support BSA Dump 1
Area BSA Dump 2
(BSA) BSA Dump 3

BSA Dump 4

Temporary MSR Temporary Route 1
Main Supply MSR Temporary Route 2
Routes MSR Temporary Route 3
(Temporary MSR) MSR Temporary Route 4

Permanent MSR Permanent Route 1
Main Supply MSR Peraanent Route 2
Routes MSR Permanent Route 3
(Permanent MSR) MSR Permanent Route 4

Logistics LSA Storage Area 1
Support Area LSA Storage Area 2
(LSA) LSA Storage Area 3

LSA Unstuffing Area
LSA Truck Loading Area
LSA Pallet Staging Area
LSA Administrative Area

Ammunition ASP Road Al
Supply Points ASP Road A2
(ASP) ASP Road A3

ASP Road A4
ASP Revetment Al
ASP Revetment A2
ASP Revetment A3
ASP Revetment A4
ASP Perimeter

Amphibious AAFS 1
Assault AAFS 2
Fuel System AAFS 3
(AAFS) AAFS 4
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The ALSA TOTAL construction time is computed as the sum of the

construction times for all ALSA subtasks except those for the Temporary

Main Supply Routes.

9.7 EQUIPMENT UTILIZATION DATA

The output data on page 122 give the user information regarding

the utilization of equipment during the simulation.

For each type of equipment used during the simulation, the output

gives the total number available, the number of times that one or another

piece of this type of equiment is used, the average time (in minutes)

that each piece of this type of equipment is in use, and the maximum

number of pieces of this type of equipment in use at any one time.

9.8 QUEUING DATA

The output data on pages 123-124 give queuing statistics for the

requests for each type of equipment utilized during the simulation.

For the requests for any given equipment used during the simulation

the output gives the maximum number of requests in the queue, the total

number of requests, the number of requests which have no waiting time in

the queue, and the average waiting time (in minutes) in the queue for

those requests with a non-zero waiting time.

9.9 PRINTOUT OF INPUT DATA

The information on pages 125-136 is a recapitulation of the input

data provided by the user for this specific run of the simulation. It is

provided primarily as a user convenience. The data on pages 125-136 have

been previously defined in Section 7.0.
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APPENDIX A

LISTING OF PROGRAM
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APPENDIX B

OUTPUT FROM PROGRAM
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